[Toxicity of fatty acids during myocardial reperfusion: a new possible mechanism of action].
To assess the value of myocardial substrate in the occurrence of ischemic-reperfusion damage, isolated, electrically paced rabbit hearts were perfused for 60 min under aerobic condition (25 ml/min with oxygenated Krebs-Henseleit solution containing glucose 11 mM). Thereafter the hearts were made ischemic for 30 min by reducing coronary flow to 3 ml/min. During ischemia, 3 different substrates were used glucose 11 mM (Group I), palmitate 1.2 mM (Group II) and palmitate 1.2 mM + glucose 11 mM (Group III). The hearts were then reperfused (25 ml/min) for 30 min under aerobic condition using glucose 11 mM as the only substrate. In the presence of glucose with or without palmitate (Group I and III) ischemic damage was mild. Recovery of the developed pressure was 95% and there was no contracture during ischemia and or reperfusion. During ischemia and reperfusion there was a small release of CPK, GSSG and GSH. In the presence of palmitate (Group II) ischemic and reperfusion damage was profound. Recovery of developed pressure was reduced (25%) and diastolic pressure significantly increased (68 +/- 5.1 vs 3 +/- 1.5, 5 +/- 1.8 mmHg). These mechanical data were concomitant with an important release of CPK (580 +/- 50 vs 180 +/- 35, 210 +/- 48 mU/min/gww) and oxidised glutathione (0.38 +/- 0.3 vs 0.05 +/- 0.001, 0.09 +/- 0.003 nmoles/min/gww). In addition the redox state of the cells of the Group II was significantly shifted through the oxidative state at the end of ischemia and of reperfusion. These results indicate that palmitate as substrate increases the deleterious effects of ischemia; glucose is able to overcome the negative effects of palmitate.